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^ (54) Title: PHARMACEUTICAL COMPOSITIONS ^ 

jj£ a solubilizing component, and a sundLuu 
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p h or ma rB.itical Comp ositions 

^ present tnven»on rotates .0 nee, ^ ^^r-S 
c^ostUone ,n whtch mo a*e ingredten, . a poony " 0 ^ n . 

359 A and equivalents world-wide, 
intra-patient dose response . 

25 7 359 A, gatenlc composes are dlectoeed oompns.9 ^ 
component. 2) a lipophilic component, and 3) a surfactant. 

- iCaC^ac^^ 

parametere. am ootainaUe ustn, a oomponen ^^T^ J soM „ _ 
** e., a — ^ I ^ I solute eomponen, Mm. — 

25 :rr:;T- 4 d ,.rn * an ^» - -» - 

emulsion or mtcroemutsion and/or particulate system. 

^ present ,nven,,on proves h one aspect a «*— in - - 

comprising 
30 1 ) a poorly water soluble drug, 

2) a solubilzing component, e.g. a lipophilic component 

3) a surfactant which is semisolid or solid, 
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• ^ m nnnent e g. lipophilic component, is from 
•wherein the ratio of surfactant to solub.i.zing component, e.g. 

about 0.3 -4, e.g. 1 -4, to 1, and ^emulsion and/or a 

- which on dilution with an aqueous med.um forms 
particulate system. 

. « nmantc hydrophilic component. Under 

Pre ferab,y the composition does not M-P* component or any 
-organic hydrophilic component" » tote «n ^ ^ applicatlon 2 

hydrophilic co-component as descnbed In *^ ^ M % by weight of 

222 770 e.g. no added ethanol. propylene glycol or water, e.g 
> the composition organic hydrophilic component. 

««. Mree, e. 9 . MM) <ree. from an orgamc hydrops 
emulsion, e.g. mlcroemulslon, preconcentrate. 

^ poo* — sou* drug Pre .a^ js a a 
^crollde. Tne .arm "poon, water ritt . - « - * e .g. a sparingly 

20 solubility in wale, at 20-C ol less man 1 a* a ^ ^ ^ ^ 

r:^---^ rrrj,*^ — 

195. 

25 _ dntgs, a,. P— « - — — - ^ 
macrolldes, 

Zm. a* as bn-ounosuppreesfce agen* jn nMal80 

30 ot.nuW.ug resistance, as Known ^^^^^ ^ 
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•„ one a6pact „ P resen, — p^ — <° - — 

invention wherein the cyclosporine is Cyctosponn A. 

h herein refers to a macrocytic lactone, for example a 
The term "macrolide' as used here.n, refers r ^ ^ ^ 

compound having a 12- membered or W-^^ ^ bond h the 

lactam macroiides-. i.e., macrocytic ^f ^^ tne la ctam macroiides 
macrocycle in addition to a ^J^^^.. rapamycin, ascomyci, 
produced by microorgan.sms of the genus P x have 

. -nrrrrrrrzr 

and anti-inflammatory properbes. 

^kh* that is produced by Sj!£Etomy£§§ 
Bap amyc,n ,s an immencsuppressfce „., „ aL; 19 93; My, 

a . The — o, rapamycn . ** m. K ^ ^ ^ 

Schreiber, S.L., e, a... J. Am. Chem. Soa (»)-» ^ ^ ,„ „ av9 

B.pamyom is an extreme* patent ^^"^^ however , „ res.rfc.ed by U 

,ow and variable blcavallaMrfy as well a „ fons . Num eroue 
20 J, y insclubie. ma W n 9 « «- '» ^ rapamydM are disced ,„ 

derivatives oi rapamycin are known. Carton ^ 4(W>substltuta d 

WO 94,02136, the cements o. which « "T**^ (O-atyl and O-aiky. 

rap amycins ere described in. e.g., in US ^ ^ us 5 

rapamydns); WO 92/05179 (carboxylrc «*-"* ,„ 413 (acalals) , US 5 120 

25 lieaTS^ma^^USSIOO^^ennatede^US^ ^ 

(memoxy denvettves). WO 94AJ2385 and w a[e 

are toccrpora.ed herein by reference. 32 -OrW 

= oKft 7on. incorporated herein Dy reiei 
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are incorporated herein oy nn«— ~ - 
described, e.g., in US 5 256 790, incorporated herein by 

onrt derivatives are termed collectivery as 
Rapamycin and Us structurally simiiar analogues and denvafves 

n rapamycins p . 
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- fk-506 - « . - 

o, lectern mecotldes, many o. which have potent mmmss , 
a « W . PK506 „ a tactae, — «o 1 Merc, index, 
.^^^ N „ 999 3. The suucture o, £ 3 , 244 , 592 . ^n, 

collectively 'ascomycins". 

nr an o-substituted derivative in which the 
me macolide may. .he,e.ore, be rapamycrn o, O * 

hydroxy, group en the cyctohex* dng o. rapamy* exempie 400^ 

hydroxy*.. hydroalkoxyaM, acyU.rn.nc*** ^^^a^roxyW 

40-0.(3-hyd.oxy) P ropyl-rapamycn, 40 

ethyl-rapamy* and ^^cetan^noe^-rapamycn. 

, fk 506 dsss are thoee mentioned above. They Include tor 
„ o, compounds * occumng compound, They include ateo 

) example FK 506, ascomycm and other naxurai.y 

synthetic analogues. 

A pre,ened compound o, the PK » Case ,e disced In BP -«* — - 

^ .own ea -^-r^S^-^"- 
.5 disclosed in EP 465 426, and n EP 569 337, e.g. 



337. 
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, sccordance - the press. — . . £ Zl ^2 

or macmnde haa a high eo,u«my, a* a eoKrbW ^ 

so Wang component, e.g. «^7^ 0B ^ In the en ceo 

cempenen. cao be one o. a large variety of component, per* 

chooee the appropriate solubilizing component. 

The eolubillzing, e.g. lipophilic component, is to. example: 
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n nf r ceq C 6 -C 16) e.g. C 8 -Cio, e.g. C 8 , fatty 

'. or Imwitor® 308 or 312. and/or acidSi eg . 

, lmnnn or di- fatty acid ester, e.g. of Ce-Czo, e.g. ^8-^12. 
A propylene glycol mono- or d) iany<»v, 

, add Wgly«*es, e.g. vegateMe oUs and/or 

* l h o te , e . 9 .e.M«no.ea.e. e . a .N»*o l VF- E0 .an d ,or 
x) hydrocarbons, e.g. squalene, e.g. oq 
20 DGDO®, and/or 



xiii) sterols, 



25 
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„ uuro.^0 abou, 40%. -n Safco^S ^^on «» pooHy v,a,e, sou** 
„ ,„ „, apprec^ea .ha, •» sCuc^n, capa**™, ^ ^ agen|8 used in 
drug, a.g. phan^otoglca* aCva agar*. «"* * J£ fot macroMes . a- 
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« * C nprt a composition in solid form 
*e present invent provides ,n one aspect 00 

comprising 

•l)ec*c4ospo«neo,rn^ to wh«em comment 1 > hM a 

2) a solubillzing component, e.g. »P"H 
5 solubility of from about 5 to about 50% 

- - — - - — - ~ uteton an " or 

10 particulate system. 

* hp anv one of components i) to 
TM.**** e.g. »P0P» ™^^J r component to *»• 

« individual* or in combination v.ith one, two or mora 

.. liooDhiBo components, are given 
„ Further daraiis .or these soiubitWng components, e.g. Upoph 



below. 
0 



20 



25 
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. r p fl C C16 fatty acid ester. Diglyoerides suitable for use in 
Glyceryl mono- or di- GrCi*e.g. C 6 -C 16 .tany a>a i- d iglycerides) as well 

compositions of the invention include both ^symme^ ^ ^ ^ 
as assymetric diglyceHdes (i.e. ^^^ ^ acid constituent is 

They also include both -^^-^^^^^ 
composed primarity of a s,ngle fatty acd) w rf 

fatty acid cons^^ 

th ereof. The fatty acid constant « ^ e .g. ft. Particular* 

acids having a chain length of from under tne trade 

su5tab le is capryllo diglyce.de wh,ch * — ^ ^ GDC . N has an acid 

about 8.9%. 

ha obtainable by esterification of 

„_ _ «. .» «- -r - — 5£TTii. — - « 

~ 
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m ereC, w „icb ma, - com— -« acM co^ la 

exposed prima* of a s,n B ,e «W «*- « acetyteted dertvalwe s 

^adaoonsau.en.isoomposedo.vonoos unsaiuraled ^ 

acids having a chain ^ - "°"> ava J te , e.g. under M «ada 
aapno acid monoglyceddee vrhlch are Condea . For example 

MM 308 oomprisea at least 80 A may ^ ^ ^ 

additional characterising data: freeglycarol max . ncomprtse>1 % 

v aiue 248,65, 1 * «*— (H- 

„ee glycarol, 90 % monoglycendes, 7 * <W ende Gebiete-. Editlo 

■Uxlkon dot HiKsstoffe «r exp led edHion (1998). vo, 1, 
5 cantor Varlag Aulendorf. Aulendorf, 4th retnaed 

page 798). 

J. c ,a«y aold eater. The fatty aold constituent may 
„ Propylene glycol mono- or dl- OrC» t «Y , ength 0 » lroro e.g. 

lnc ,„de bom saturated and unsaturated a*ao*ha g ^ ^ - J 

20 CrC, Particularly suHabie are » cap^o^O or 

as commercially available, e.g. under me hade ^ 
uurogtycoiego, from e.g. Nikko ^"^f^j cheraeterislng data: acid value max 8, 
UuroglycoiSSO exhibi* me MM gly00l ^en, max. 

25 6% ' T^rlva^ma^.bydroxyv^^.H.^^"' 2 - 
charactensing data, aero vdiuc 

page 906, manufacturer information). 

. c h* acids may be obtainable by hydrolysis of various 
, patty acids and/or aicohois. Fatty ^^.^t^*^**.** 
30 anima, and vegetabie fats or ~ b0 * grated and mono- or d, 
acids. The fatty acid/aicoho. constituent may n C(rCsB . Particulariy 

unsaturated fatty acids/a,ccho,s h^ acW , capryiic acid, 

sunabie are. e.g. oieic acid, o ey. alcoho noje c ^ ^ fc 

caproic acid, tetradecanoi. dodecanoi. or decanoi. 
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„.h, HD-Eutanol® V Irom e.g. Henkel KSaA. 
comply available under the trademark H ^ mM „ , 

a ey, alcohol exhib«s the .**, ^T£Z£m*. vataa max 1. D." 
hy d ro x y vatueo 1 a W u, 2 t0.^neva,ue^^J ^ ^ ^ . 

M 0.849, n„» 1.462. motecuta , - *» » a „ to nal charactedsing 

(mar ,u,aCu,er tmormatten). 0* °?**^^2a, actd vatua ,95-202. Iodine 
data: molecular welghl 282.47, D. 0 895 » , ^ ^ 

va ,ue 85-95. viscosity (25-) 28 ^l^^Z^ an d P. J. Wetter (1994), 
o, Pharmacerdlca. Extents". 2nd USA and Tne 

Oo ,„, pub»ca,ion of American 
Ph.rmaceu.teal Press, London. England, page 325). 

sat „,ated fatty acid having 6 .0 12, e.g. 8 . comm(m ** f available 

^um chain ta«y acld nlgryoendes - >^ M 5 F , Mgly o*10. 

unda , me irade names Acomed®, ^812 being the 

Mlgt> ol®812. ««n «-» 8 **T^ on composing capry^pdo 
mo s, prefermd. M***" Is a 1— ^ ^ Fatty acW 
a c!d Idgtycerides and having a — . ^ ^ ^ ^ fc ^ ^ 
oomposltton = C, max. about 3 A£ « ^ ^ ^ vah» max 1 . 

5%; acid value about 0.1; sapombcabon value a 
Ws , y o» 812 ,s available from Condea. Neob«C ^ 

^te ectd tdgrycedde avallab* .rem *»- _ ftWfc ft . 0i93c . 

valu s about 335 .0 360; Iodine value max X * - p & ^ 

0,960. no" 1,448-1,451 (manuteoturar Wormabon). Nee 

Stepan Europe. ^ mo ,,p„philic oomponent may alternative!, oomprlse e.g. 

In a ,„dher attemaave aspe* * ^ »**d opponent such as a 

a pharmac*u«cally acceptable oil.pretera y 



vegetable oil. 



30 V) 



known and commercially available 
sunabte mixed mono-, d,. ~ — Produc* 

u „der,he trade name r4aisine® Irom prea ominantly o. M* and 

rjrrri'rr^ - - — - — - 
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..elgh. llnoletc acid, 30% oleic -A » max 10% , m0TOflly ce«es «. 

40 %, derides - J vale max. a. Iodine value ri 

Further physical characteneucs are. «* |aBy acla ^n, for 

s aponll,ca«on ^ae o. 150-17*, ^ acW ^ 2 , % , ole* a* ca. ,0%, 

Maisine® la typically: palmitic ac ^ pjedter, !gc£it. vol 2, page 958; manufacturer 
UnoieicarMca. 56%, others c*.1.5Af>1-*a 

information). 

rise suitable transesterffled 

vl) The sowing oor^onee, maj ^^^.vertouaoa^ve^^ 
elated vegetabfe o* such aa those ob* V ^ ^ ^ ^ ^ „ , 
e„ 8 (.o, example, maize A Kama o,l, ^ ^^e glycol 

JLr * off and palm „ ^ , n ,„e presence of an 

that have an average and an example «s descubed * US 

and are commercially available 
Tran ees,e,»led ethoxylated 2 , page 880). 

, und er the «.ada name Ubra«® H ^ ^ ^ ^ q( lass 

U« M 2125 OS (obtained rem com e » ^ ^ ^ a „ 

about 2, a saponification value of 155 to , ^ ^ amJ having an 

^e e. 00 to 1 1 0). and Ubmf.® M ««« m and an tooln e value o, 60 to 
actd vaiue o, about 2. a ^^^^ product - a 0~ 

• 6 a „d polyene gtycot and wbrch has . «W P ^ a „ ^ valua o. 

^a e. fesa then about 2, a saponin 

- about 3, ^ «, be obtained. ,er exemple. from 

vegetable oil la Labrehl® M 2125 c 
Get.e1oase,Saint-PriestCedex, France. 

-.<= „t (attv acid and primary alcohol 



15 
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-rr--r: , r--""=: 

^ finable by esterificatton of glycenn 

„ Glycerol fdacefafe - ^^CIT— J~» - - 

«m acetic anhydride. G.ycerc4 fnaceude ^ „ |Ioro 

16 80 from Unichema International, o as Ea addltlonal 
Oour.eu.ds Chen*sls Ud. Gfycer* •«-» * , „» 1(WM( *. 

cbaractedsing data: molecuter weight »Mfc — ^ ^ M 

„ wa ,e, canton, msx. OS %, «~"J» ^, OTt 9V% m! „. (H. Fiedler. Igg* vol 

manufacturer information). 

finable bv esterificatton of citric 

1 5 " a* and ethanol or estedflcatfcn ^ * ^ ^ are «—* 

available, e. S . under the trade -"-^^ from a . fl . Modtex Inc. Pad.cu.sdy 
a pharmaceutical 9 rsde under tt 'J*™™ „ 276 , 3 . a specific grevfty of 

20 susable , tdethy. *a.e v*lch as — . ^ - ^ mpa „ a3say 
, , 135 -1 ,139, a refractive index of 1,«9 M . H. P.. JoCjSii, , vol 1 , page 
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m20 eg 10 glycerol units. The fatty 
„ PoWlycerol fa«y add eeK-s. * ^ ^ (aay aoMs having . <M 

- — * To p— * - **-* T 
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particuter phy.os.or*, e.g. P-oouo* and dertvallve , Mi 

• ^ etW ene o*de adduofc .herao., fo ^e^V^ »r po-yemyane 
a.g. por^ylene glyoo. s.aro.s, e.g. po^yiene * ^ 40 ^ 

^ soya s,e,o*. ™ P-^^^X (30, 

un«s, e.g. 26 or 30 un«s. WM « ^ Bps ^, e ; fl . from 

, Henkel (H. Fiedler, iQcctt, vol. 1 , p. 680). 

any P— ca„y ^ - = — ^ 

• nne fl^oect a composition according to the 
According*, the present invention P^"^ 
present invention, wherein the so.ub,.,z,ng component, e.g. 
from the group consisting ot 

(i) glyceryl di C 6 -Cie fatty acid ester. 

propylene giycol mono Ce-C 12 fatty acid ester. 

(iii) fatty acids and alcohols, 



15 



20 



,„ the pha— , 00.0*00, -^^r^rts 



25 

weight. 



^-zrzzzzr:zzxz 

melting point of e.g. above 30 C to a 
30 respectively. 

E „a mpte s o. su»ab.e sunaaanK .or usa * M "« 
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. na.u^or h ydro fl ena,e<.cas,croU m a,« re a«ed^ negly00l 
' 0 , lrom about 1:35 ,0 abou. 1:60, *4h ^ avallabte . 
Mm ponent tront the products. Venous ^ ^ tradB noma 

5 The po.yemy.eneg^hydrogena.ed «W * ~ RH 40, 
Cremophor® are aspect -»a»a. p a,c« s ^ ^ ^ aboul ,, a 
.« has a saponin va,ue o. abou,50 ^ fe v467 and „ 

wata r content (Rscher) teas Ihan 0 a ve,ue ol 

HLB o. abou. U .0 16: and Cemophor® RH 60^*h 
10 ab out 40 ,0 60, an ecid ve,ue ,ess than ~* , to , . 457 and an 

RH40. 

. k« ..cert are available under the trade 
15 H. or Idente. products whfch may eJsobe >™* ctMoh) , 

names NT** (a* HCO - 40 -* HC °^;riby.ana. 0l yoaro H a«y aCd 

tocrocas® (a.g. memoes® 40), Tagat® (for examp, y , 

oil, having a 

aste rs a., Tega,® RH <»£J%1 ~- ~ * " — — °' " * 

, Po^ne ,et* - esters, ^—£^-5^ 
lha ^pe Known and commerce ^ ^L ^ - « — " «*• 52 
26 (Haonar. MJft. 2. P- » *» ^jZTJ* 44'C, an HUB value o, abou, 

16.9., an acid value of about 0 to 1 ana a say 

and block co-polymers, poloxamers, 
m Poiyoxya.hy.ana-poWoxypropylana unde( me ^a nemes 

30 ,„ exemp,e « the W - — £ ^ a8peda „ y pre(aired product o, 

Pfcronfc®. Emkeryx® (Hadlar, bk* ^ 1 0| aboul 62 x and 

mla olaaa is Pluronic® F68 (potoamer 188), having 
a molecular weight of aboul 6800 to 8975. 
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v) 
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a., Po»oxy, ,, 10- or ^ » ^ and _ , 

emer. or Polyoxyl 2, 10 20 « ^ ^ „ 

ava „ab te e. B . ethe r) or Bri,® 98 (Polyoxy, SO oley, ether, 

srnTr- — * * " , - 

367). 

, „ h„ used are potyoxyethylene-por/oxypropylene-alkyl 
Similar products which may alao ba usad « P V J » ^ 
ethers, a. 8 . poiyoxyahylana^lyow^e™- - ^ 

E may also be used. 

aval*. a.g. underthe .rade nameTexapon K1 2 ®rromHe„M 

polymerisation number oa 1000, e.g. av« 
Wngsport, Texas, USA. 

it mav be sullably a C«alkylena trial. In particular 
viii, AlKylene polyo. eater o, ■ Xe„e ,1a. eL or eater Inolude mixed eatera or 
8fy oe,c J ,a m erores.e,Su te b e C^ene ^ ^ ^ 

transesterification products of C^aiKyien* 
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invention include products obtamabe by ^ and , optional*, 

triglycerides, with poly-(C M a«cy.ene) glycols,e.g. poiy ethylene 

glycerol. _ ra1Kl obtained by alcoholysis of glycerides, 

Such wn— «■*» products are genera* oM*e W 

e. g . prides, ,n - - ^211' h U»«" 

g^and^a.*^ 

'^crr- opr: u. - — — - - « 

induding nature, and hydrogenated o,,s ,n P art «^' soybean and ^ 

rrjr^rrjr^™ 

reSidUeS ' , materials are polyethylene glycols, in particular 

Preferred polyalkylene glycol mater,a,s P J ^ 5Q0 to ca . 4(000 , e.g. from 
polyethylene glycols having a molecular we.ght of from ca. 

ca. 1,000 to ca. 2,000 mixtures Qf c ^ alky , ene wot 

Suitable alKy-ene relle amount, and P o* (C.alKylene) 

esters, e.g. mono-, di- and tn esters C «alkylene triol and 

ester residues. _ alternatively be defined as: 
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* ow* *«™ w— • *-« ** •* amounB °' *" ^ 

free polyethylene glycol). ~, ve trwlene glycol moieties end fatty 

Preferred »ege.eb,e o»s. polyefhyfene glycols o "reHbefore ee. forth. 
acld mo*s ,n re,a,ion fo ft. ^ ~ ,„ use >n *e 

;nr rr :r r— — . - - - - 

Gelucire® from e.g. Gattefosse, in particular the products 

a) Geluclre®33/01, which has an m.p. = ca. 33-38'C 
and a saponification value = ca. 240/260; 

b) Geluclra® 35/10, m.p. - ca. 29.34'C. saponin v. = ca. «M* 
„ Geiudre® 37/02. m,. = ca.34-40^.sapon,nca«onv.-oa.2^ M 
.0 00,00*0942/12. m.p. = ca. 41^6-C, saponltofionv. = oa.95-115. 

m .p. = ca.4 2 .4eX.sapon Bto a.|onv. = ca. 

0 00,0^46/07. m,. = ca.47-52X.saponmca,tonv. = ca. « * 

* Gelurfre® 46,09. m.p. . oa. 47-52-C. saponin v. » «. £«. 

J MM 50/02. m.p. - ca. 46-52-C. saponin v. - ca. WW 

, Geludre® 50,13, m.p. = oa.46.5rC, S aponmoa«onv.^.6^ 

Ge,u*a® 53,10, m.p. = oa.48.53-C,sapontr^nv. = oa. 9 5- 15. 
k )G e,u*e®62A>5, m.p. = ca.60-65X,sapon m ca«onv. = ca. 70-90. 

max. 5. Product, ««. (C and (0 fo 0) above air have n ,od.e^e ^ g 

(a) has an Iodine value of max. 8. Products (d) and (a) have an 
o,2rProduot 04 has an Iodine value of max. 10 ^ ^ 

AiRytene polyo. elher or esfar having an as defied 

prafenad. As «■ be appreciated, mixtures of anrylene polyol ether « 
may also bo employed In the compositions of the invention. 
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are iden*d by the* me«ng pofn, an Mr HLB ^ 
saturated polyglycollsed gVcerldes "^^^J^ « a rrfxUaa of 
ganated vegetable ote with polyethylene glycols. They ate comp 
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•. ^ * and *g.yoeddes and mono- and dMatty add esters ot 

Padlo*., sukable „ Oeludre* 44/14 widen has a nomine, making po,n of 44 C «d 
'- anHLB of 14 I Is dedved from me reaOon of hydrogenated pefm kerne, end/or 
Mrogenaled pe,m o»s wkh polyethylene glyoo, 1500. I oons,s.e of epproximele * 
; lo!,dhend l d g f»oer«es,7 2 %mono.er« 1 d...a«7ac 1 des,e re o,por y e,hy,ene 9l y^ 

and 8% o, free po,ye,hy,ene gryeo, 1500. The fady add dfshlbuUon for Gefccre® 
44/14 is as follows: 4-10 C, 3-9 C. 40-50 C, 14-24 Ou. 4-14 C. 6-15 C» 
Geludm® 44/14 exhlbils .he fo.low.ng addkional charaetedslng dale: aoW value « I max 
2 , ,od,ne va,ue of max. 2, saponin va,ue of 79-03, hydroxy, va,ue M 
0 peroxide ve.ue of max. 6, alka.lnes knpum.es max. 80. wa,er ooment max. 0 50, free 
gZ™. max. 3, monoglyoeddes oonlen, 3.0-8.0. <R Fiedler, »»* vol 1, page 
676; manufacturer information). 

„ Polygene g,yoo, glyoery. .any add esler. The fady ao.d esler may kick.de mono 
, 6 Jordlend/or.d.anyacides.er.Thefa^eokioonsmuenlmay.nok.debom 

sau.ra.ed end unsaturated fady aokls having a chain length of from e.g. Curft. .The 
"eCene glyco* mey have e.g. from 10,o 40 tCH.CVO, unks e^ 15 or 30 unks. 
Part.ou.ady suitable polyethytene glyool (15) glyoery, monosteara. whroh te 
comma,** available, e.g. under «he .rede name T GM S^15. e.g. from N,kko 
20 Chemicals Co., Ltd. 

.-j * *f o n r r o fattv acids, e.g. sucrose monolaurate, e.g. Ryoto 
v\ ^naar fattv ac d esters of e.g. Ci 2 -^18 »auy <*uu3>, 

' known end comment avanable from e.g. «ubishl-Kesel Pood Corp., 

Tokyo, Japan. 

25 xl) P E Os,erc4emershav,ng,e.g.. ro m5 to 35 [ a^H^lun,te,e.g.20,o30unl,s.,e.g. 
Solulen® C24. ae known end oommemiany available from e.g. Amerohol. 

* Saks of. e.g. <VC. fady ao.de. -fad, add auda.es and sulfonates, as known and 
30 commercially available from e.g. Fluka. 

x,,,) Sake of. e.g. CVC,., acyteted am.no aok),. e.g. eodlum ,au,o», earoos,na.e, as known 
and commercially available from e.g. Fluka. 
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bromide, as known and commercially available from e.g. E. Merck AG. 

. k. ^ta mixtures containing side products ot 
„ is to be appreciated that surfactants may be convex, «M» by 
nnreacted starting products Involved In the prepared thereof, e.g. su 
ZZZJZ, contain another stde produ* e.g. polygene **■ 

example Crentophot. The HLB vatue k preferably the mean HUB value. 

' h m , phau— common o, the present — > . 

e.g. 1 - 80, : 1 and preferably from about 1 .5 to 25 . 1 , on tne 
0 Preferebt, the compost on — - - ~ * S 

microemulsion. 

gre a.e, then ,0 nm. and stable over penods ,n «M of ^ ^ 

.eanon^paaueorsubsramlaltynon^a e^^my ^ ^ 

30 aversion ma. * formed spontaneous, o sub^J y P ^ ^ 

components are brought ^^H^re - " lK "' P0,ated 
mentioned British patent application 2 222 77u. 



herein by reference. 
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,„ one ^ me P _ rr c; a:::r — - r: 

than 200 nm, is spontaneously formed. 

rr r.cr^ - — — — — * - 

particle size of < 200 nm. 
, asd escrlbe t line. g .GBpatentpub1 K at,onno.2 2 22770orWO 

, n . funh e, aspe* o, *. P-n, a«« ^^Z^^Z 

composition, for example about 2 to 20 %. 
the composition. 

preferably 20 to 40 % by weight of the composite. 
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^mnri^P 20 to 90 % by weight of the total 

weight of the composition, preferably 30 to bo y 
- weight of the composition. 

of the composition. 

a solid carrier Suitable carriers 
Anol ber substance wh,ch may be press b a earner -9. ^ ^ ^ ^ 

* - — - to - jz: ::r;:r;u p e., *- - 

powder <orm. are, e.g. polymers, ^ „ ^ 

invention wherein a carrier, e.g. a polymer, e.g. ma 
or lactose is additionally present. 

20 • , nrHina to the present invention, in a further alternative 

ln the pharmaceutical compos,tlon accord.ng to the pre tne range of 1 s 

J ite ratio of drug and solubilizing component . earner pr 



25 



30 



nmvides a composition according to the 
,„ a , u „he, —a aspect the present toventon ^"'J, ^ „ a 

present ,nven«on who** the folto Lg steps: 0) dM 
polymenc « e.g. according to a process »mp**fl_ by 

be drug -n the sowing, e.g llpoph,,*, oompone", ^ ^ 

aep 0) -b a solrnton o. a po*mer ,n a ^ ^nan, and 

mo nophas,c system coning slL to .orm e.g. an o* 

the drag to a mtxar together w* e* a ^ washlng , or stents 

emu,*n-, M hardentng ma mtcropanto ee by soW^ P „ ^ flnal 

remove, end receMng the mtoeparuc.es. . ^ order « by adding an 
mtoropadWe powder, me obtained mrcropertlcles may 
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' aquMU , solution o, a car,,., e.g. lactosa. and lyoph,nz*n o, the resulting suspense «= 
- obtain a flowable powder. 

' ^rding* * one aspect .a present invent pmvtdes a — . - J- — 
5 herein .ha drug dlssolvad In tha solubtllzlng component Is encapsulated 
matrix- 

• iltlfllil 

polymers, e.g. of a water h polyethylene glycol, or 

15 esters, e.g. Eudragit® E, may be used. 

, » Hn.n tnnether with the solubilizing component may be 

L microparticles comprising e.g. drug, soluble, oomponen. and polymer. 
" ,„ a tudher aHemaUve aspect the — a,so provides ap^as, tor thepro denote 

ZZZ rl-Lned b, step . ,n . <^^™ ^ 
25 freeze drying .he micropenis Otalned by step („), op^y 

carder, to obtain e.g. a powder; (Iv) admixing the compos,.™, e.g. powder, obfa 
step (iii) with the surfactant. 

,„ a fudher alternate aspeo. ,be present Invent provides a compost o, me Invent 
30 which is in freeze-dried form. 

Typte a,,y, when the compose o, .a ^^^S^^ 

described above, the weight ratio of the sum ot (t) drug, e.g. cyotospo 

solubWng component, and » polymer : (iv) carder may be from (,, „. and „l) 1 . M 0-1 
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The surfactant may be present in an amoun, ol Iron, 5 .o 60 %, e.g. 10 ,o 55 %. e^5( ) %, 
" by weigh, o, the tea, weigh, a. me composmon comprise e.g. drug. soiubHlzmg 
component, polymer, earner and surfactant. 

,„ ye, a further alternative espeo, ,he invenrion e,so provides a proceea for the produc«on «, 
Jl« compose as denned above, e.g. in so»d form, e.g. P°«*<"£ 
JLm may comprise (i) dlssoMnfl ,he surfactant k, an aqueous solution, 00 dreeing the 
*e soiubiiizing component e.g. ,ipoph fc componen, « mixing me agueou 
s2on o, ma surfactant wrih ,ha drug soiubiilzed In ,he lipophilic componen,, end » 
spray-drying me mixture together w'rth a suiteble carrier in a conventional manner. 

Acocrdingiy, In one espeo, me prcsen, Invention provides a composition o, the invention 
which Is in spray-dried form. 

Typically when me compassions o, the invention are formulated according ,o ma pmcaes 
above, ma weigh, m«o o, ,he sum o, f„ drug, e.g. cyc.eporin or macm « 
solubiilzing component, and (Hi) eurtaCan, : 0v> carrier may ta ,rom (I. ,,, end ,») 1 . M 
0.25-4. 

" The composite, e.g. those In ma examples hereUtafter. show good mm 
characteriL as Indicated b, standa* s,ab«y trials, for example having a she. Iria 
~o< up ,o one, two o, m,aa yea*. and even longer. The composrilone o, h« 
tUn may produce s«e emulsions or mlcroemuisfcns and,or partes systems, e.g. 

25 for up to one day or longer, e.g. one day. 

The pharmaceutical camposHion may also inoiude further additives or 
exampie amloxidanls, such as ascomyl palmllale. brrtyl hydroxy antoole (BHA), bury, 
lo^ne (BHT) and tocopherol and/or preset egen*. >n a .uriher anemia 
30 aepTm se daLes or ^gradient* may comprise abou, 0.05 ,o , % by weigh, Che ,0* 
l£ I me composmon. The pharmaceuUca. compost may ais. include sweetemng o 
Zring a^me in an amoun, o, up to abou, 2.5 or 5% by weigh, baser, on me ,ota, weigh, 
of me composition. Preferably me antioxidant is a-tocopharol (vitamin E). 



15 



WO 01/76561 



PCT/EP01/04051 



-22- 



'be* of exclplente of the invention are described In e.g. FiedTer. H. P.. tut handbook 
-ol Pharmaceutical Excipients-, but or may be obtained trom the retevan. manutaoturere. 
the contents of which are hereby incorporated by reference. 

5 Any carbon chain no. otherwise specified herein convenient* contains f to 18 carton 
atoms. e.g. 10 to 18 carbon atoms, when a terminal group or 2 o, 3 carbon atoms when a 
polymer moiety. 

It will be appreciated that the present invention encompasses 
10 a) in respect of component (2) any of components i) to « individually or «n comb.nation 
with one, two or more of the other components!) to xi.i), 
b) in respect of component (3) any of the surfactants specified above, e.g. surfactants I) to 
xiv), individually or in combination. 

,5 When required, the composition of .he invention may be compounded Into una dosage 
In for example filling fhe composition Inlo gelatine capsules, e.g. hard gslahne capsules 
Zlefy. .he powder composition may be compressed Ho * * a conventrona, 
manner. 

20 The composition of .he invents may be combined wUh water or an 

medium such tha, an emuision. e.g. n*roemu teto n, and/o, a paniculate system MM 
The emuision. e.g. mlcroemulsion. and/o, paniculate system, may be MM 
enterally, e.g orany. e.g. as a capsule, e.g. soft gelatine capsule, or parentally, e.g. as an 
infusion concentrate. Oral administration is preferred. 

25 The compositions of the Inversion in solid form. e.g. powder form, e.g W*-« 
Ireeze-dried form, are panicuiany sunable for the formulation of solid era. dosage forms, 
e.g. hard gelatine capsules or tablets. 

30 ■ has also been foundtha, stable composKions ccnteimng macrolldes may 

formulating .he mac,o»de In en ecldlc environment. Composmons are understood herein 1. 
bTlb.e when the macronde drug substance remains substantia,,, Intec. a«er a penod of 
days or weeks at room temperature (25°C). 
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■The acid ma, ba HpiO solubte and,or athano, so,ab,e. Tba add may ba .or axampla a.a«y 
^TJZa add Tba add may ba a carboxy«o add, for exampte a mono-, di- or » 
- acid, e.g. oleic acia. me* comprise one or 

==^=332 

mal.c acid, L-mal.c acid, malon , c acW> 

lactic acid or an acid with a similar pKa. e.g. 2-7. Preterrea 
oxalic acid, citric acid and .actio acid. Malonic acid is more preferred. 

< h amoU nt of acid may be determined by routine experimentation. The ratio by 

example from 1:5 to 5.1, e.g. m ii _ eMftn 
an amount of between 0.05% and 5% by weight of the composition. 

5 ln a further alternative aspect the macroiide may be present in an amount of 1 to 15 « by 
weight of the composition. 

Tne macros may, .or a„amp,a, ba —ad * a 

invento „ as dar«d abova. «. - - - ^^^I**- 

™ rnmnosttion may be administered enterally, e.g orally, e.g. as a caps 

e »i«n« of the invention exhibit especially advantageous 
need of cyclosporin or macroiide therapy a composition according 10 
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mmmm 

salts at any particular lime or lor any given Individual. 

Tne composes o. Ms Invention raduoa variably In Inter- and mtm-patten. doaa 
response. 

composition according to the present invent.cn. 

„ Th e u«y o, a,, tbe p— oa, composes o, *. ^^"^^ 
t standard c»nloat teste In, tor example. Known ™ ^J,^ 

e q u*a,e„, blood lave, o, drug; to, example usl, , dosaoes^he ^ 

JS standard animal teste and in ollnloal Wals, e.g. as deaortbed above. 

* optlm, dosage o. dru 9 to be admired te a partteu. ™V J|— J 

as IndMdua, response to ^.J^ ^Ztol L anjg by 
..^ mQ „ varv e n by monrtonng the blooa serum 
macrolide, may vary, e.g. uy M ron ventional mean3. 

30 radioimmunoassay, monoctena, antlbedy assay, or ^ M mg t0 

Dosages o. me e.,.mae,ol<de - genera,* range from 1 » 1« m^pen » . 
,000 mg per day .or e 7o K»og,am ad* ^ - ^ 

r^rrrp^r^rr^^— 
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' „ mg ,d one coning - mgl or rhree capsufcs - — • - » £££ 
The phemtaceufca, W mpos*ons a. preiera* 

exer^e hy tilling men, * o,a»y ^^^^ ZltL Where - 
soft or nerd geWne capsule * f ^ d Zge « suKahiy contain 

pharmaceutics, composition Is In unit dosage form eachun. ^d g 

Lween ,0 and ,00 mg o, the drug, £ 1 ,o 5 ^ 

,5, 20. 25, or 50 mg. Such un» dosage ' „, 

deny depending upon the particular purpose of therapy. the phase 

, However, . desired, the pha— 

solution form upon dilution with water or any other aqueous system, 
^toemul, and/or particulate sysrema su»ah,e .or dnnleng. 

The pharmaceuaca, compose o, ihe invention are ^J^J^TjZ 
„ pooX water aoiuhie drugs. The P*^™^^ - HP «T 680, 

:rpa:rr;:^=rr:r - - - 

Incorporated herein by reference. 

o n an Immunosuppressant, e.g cyclosporin, 
25 The pharmaceutical compositions compnsmg e.g. an immune 

as pharmacoiogicaiy active agent, are particuiariy usefu Hon for ^ 

transplantation; 

b) ^andpmvemu.no.au^ned^^^^"^ 
particular inflammatory condftlons with an aetiology aroludarg an auformmun 
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' as arthritis (for example ^ arthritis, ^ C ^ 

. arthritis deformans) and rheumatic diseases; and 

c) treatment of multi-drug resistance (MDR). 
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rejection or for the treatment of multi-drug resistance. 

exhibit anti-tumour and antifungal activity and hence the 
Tne macroiide drugs also exh,b » i ^^^ rt-rtM ^^ 
pharmaceutical compositions can be used as anti turn 

c ro^rred to above especially the exemplified 
The contents of all the references referred to abo P d 
compounds are incorporated herein by reference, and eac of 
Zounds may be used as a macrolide in the examp.es „sted below. 

S^mpliS « m nio onlv of compositions of this invention. 

Following is a desonptlon by way o. * ^ based on each 

Unlass othamlsa indicated, componan* ana shown In * by w 



composition. 
lolttbilMnq ^mpnnents: 

Sunfat® GDC-N is from Taiyo Kagaku Co., Japan. 
25 Oleyl alcohol from Henkel, Germany 

Lauroglycol 90® from Gattefosse, France 
Capryol 90® from Gattefosse, France 
Sefsol 218® from Nikkol, Japan 
finrfacfanfs: 

™ Cremophor® RH 40 is from BASF, Germany. 

SOsTaxapon K12®) Iron, BuKa, S— d and M San™, 
Soiutol HS15® from BASF, Germany 
MyrJ 52® from Uniqema, Great Britain 
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Pluronic F68® from BASF, Germany 
- Brji 35® from Uniqema, Great Britain 

a* *t owe at a dilution of 1 g composition in 10 to 
Particie size measurements are made at 20 C at ad* 9 ^ 

100 ml water by photon correlation spectroscopy us^ for amp 
200 SM from Brookhaven instruments, and by m,croscopy usmg, for 

DMLB microscope. 



Pvam ple 1 ; 

n0 Preparation of compositions ^ fc ^ the 

Compositions are made up by (i) d,sso ^ 9 Q solu , on of tne surfactant 

drug in the solubilizing component, and (...) m.x.ng the aqueo 
with the solution obtained by step (ii). 
Particle size is measured by a Zetasizer or a microscope. 

QUANTITY 
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COMPONENT 



(1) poorly soluble drug 
20 Cyclosporin A 

(2) solubilizing component 
Oleyl alcohol 

13) surfactant 
Sodium Lauryl Sulfate 

25 

ratio composition:water (g) 
mean droplet size (nm) 



_L 



7.7 

30.8 

61.5 

1.3+10 

88.5 



ll 



% 

12.5 
29.2 
58.3 

1.2+10 

45.5 



III 



IV 



% 

9.7 

22.6 

67.7 



7.9 

18.4 

73.7 



1.55+50 1.9+50 
51.5 86.6 
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(1) poorly soluble drug 
Cyclosporin A 
35 (2) solubilizing component 

Lauroglycol® 90 

Sefsol®218 

Sunfat®GDC-N 



24.3 





VI 


VII 


Vlll 


IX 


V 

% 


% 


% 


% 


% 


2.7 


2.7 


2.7 


18.2 


18.2 


24.3 


m 









24.3 



27.3 
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' Capryol® 90 
(3) surfactant 
- Sodium Lauryl Sulfate 
" Cremophor® RH40 

ratio composition.water (g) 
max droplet size (nm) 
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(1) poorly soluble drug 

Cyclosporin A 
1 5 (2) solubilizlng component 

Lauroglycol® 90 

Capryol® 90 

Sunfat® GDC-N 

(3) surfactant 
20 Solutol® HS15 

Myrj® 52 

ratio composition:water (g) 
25 max droplet size (nm) 
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(1 ) poorly soluble drug 
Cyclosporin A 

(2) solubilizlng component 
Lauroglycol® 90 
Capryol® 90 

35 Sunfat® GDON 

(3) surfactant 
Pluronic® F68 
Brij® 35 

40 ratio composition:water (g) 
max droplet size (|xm) 



73.0 



73.0 73.0 



27.3 
54.5 



1.85+10 


i .00+ 1 « 


1.85+10 


1.1+50 




.XI 


XII 


XIII 


% 


% 


% 


% 


18.2 


18.2 


18.2 


18.2 


27.3 


27.3 


- 

27.3 


- 

27.3 


54.5 


54.5 


54.5 


- 

54.5 


1.1+50 


1.1+50 




1.1+50 


1.25 


<20 


<14 


<20 


XIV 


XV 


XVI _ 


XVII 


% 


% 


% 


% 


24.0 


18.2 


18.2 


18.2 




27.3 


27.3 




36.0 






27.3 


40.0 


54.5 


54.5 


54.5 


0.1+10 


1.1+50 


1.1+50 


1.1+50 


<7\txn 


<1.25 


<45 


<70 



54.5 
1.1+50 
<12.5nm 
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(1) poorly soluble drug 
5 Cyclosporin A 

(2) solubilizing component 
Lauroglycol® 90 
Capryol® 90 

(3) surfactant 

10 Sodium Lauryl Sulfate 

ratio composition:water (g) 
max droplet size (jim) 

15 



XVIII 


XIX 


XX 


XXI 


% 


% 


% 


% 


25.0 


25.0 


18.2 


14.3 




37.5 


27.3 


21.4 



37.5 



20 



25 
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(1) poorly soluble drug 
Cyclosporin A 

(2) solubilizing component 
Lauroglycol® 90 
Capryol® 90 

(3) surfactant 
Sodium Lauryl Sulfate 

ratio compositioirwater (g) 

mean droplet size (nm) 
1) max droplet size 



37.5 


37.5 


54.5 


64.3 


1.4+50 


1.4+50 


1.1+50 . 


0.8+50 


<7.5 








XXII 


XXIII _ 


XXIV 


XXV 


% 


% i 


, % 


% 


32.0 


17.6 


18.75 


20.0 




41.2 


43.75 


46.7 


48.0 








20.0 


41.2 


37.5 


33.3 


0.1+10 


1.7+10 


0.16+10 


0.15+10 


20jim 1) 


97.5 


121.1 


129.5 



The composites ara spray-drted ,ogamar with Gluoldax® as a camar in an amount o. 

HT" » - - - consi * 9 of d ™ 9 ' so ' ubl " zln9 "ITS 

Z£L and carrier, and encapsu,a,ed into hard geWne oapsu,as or compressed » 

35 X examples may b a mada replacing Cyclosporin A by any o, 

abova, a.g. 2 mg ^-nydroxyla^rapamyoin. o, 30 mg 3^pM*ro^dasox» 

ascomycln. 

40 Omer examples may be mada o, raping Oley. aicobol. Uorog^C^. 
Sefsol®218. Sunfat®GDCN by any of tha solubilizing oomponants speeded abova. 
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, Other examples may be made by replacing Sodium lauryl sulfate, Cremophor®RH40, 
-Solutol®HS15, Myrj®52, Pluronic®F68, Brii®35 by any of the surfactants specified 
above. 

5 

The examples illustrate compositions useful for example in the prevention of transplant 
rejection or for the treatment of autoimmune disease, on administration of from 1 to 5 
unit dosages/day at a dose of 2 to 5 mg/kg per day. The examples are described with 
particular reference to Cyclosporin A but equivalent compositions may be obtained 
1 o employing any macrolide or other drug. 

On visual inspection after dilution, each of the compositions forms a stable 
microemulsion or emulsion. 
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Claims 



1 . A pharmaceutical composition in solid form comprising 

(i) a poorly water soluble drug, 

(ii) a solubilizing component, 

(Hi) a surfactant which is semisolid or solid at room temperature, 
wherein the ratio of (lii) to (il) is from 0.3 - 4 to 1 , and 

which on dilution with an aqueous medium forms an emulsion or a microemulsion 
and/or a particulate system. 

2. A composition according to claim 1 further comprising a carrier. 

3. A composition according to claim 2 wherein the carrier is maltodextrin, lactose, gummi 
arabicum or gelatine. 

4. A composition according to any preceding claim wherein the drug is Cyclosporin A. 

5. A composition according to any preceding claim wherein the surfactant is 
polyethoxylated hydrogenated castor oil, polyoxyethylene fatty acid ester, 
polyoxyethylene-polyoxypropylene co-polymer, polyoxyethylene alkyl ether, or sodium 
lauryl sulfate. 

6. A composition according to any preceding claim wherein the solubilizing component is 
a glyceryl mono- or di fatty acid ester, a propylene glycol mono- or di- fatty acid ester, 
or a fatty alcohol. 

7. A composition according to any preceding claim wherein the drug dissolved in the 
solubilizing component is encapsulated in a polymeric matrix. 

8. A composition according to any preceding claim in spray-dried form. 

9. A process for the production of a composition according to claim 7 or 8 which process 
comprises 

(i) dissolving the drug in the solubilizing component, 
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(ii) encapsulating the solution obtained by step (i) in a polymeric matrix, 

(Hi) spray drying or freeze drying the microparticles, optionally together with a carrier, 

to obtain a powder, 

(iv) admixing the powder obtained by step (ill) with the surfactant 

10. A process for the production of a composition according to claim 8 which process 
comprises 

(i) dissolving the surfactant in an aqueous solution, 

(ii) dissolving the drug In the solubilizing component, 

(Hi) mixing the solution obtained by step (i) with the solution obtained by step (ii), and 
(iv) spray-drying the mixture together with a carrier. 

11. A composition obtainable by a process as claimed in claim 9 or 10 further worked up 
in the form of tablets or capsules, 

12. A composition according to any one of claims 1 to 8 in form of a oral solid dosage 
form. 

13. Use of a composition as claimed in any one of claims 1 to 8, 11 or 12 in the 
manufacture of a medicament for the treatment of autoimmune diseases or for the 
use as an immunosuppressant. 



